The patterns of molybdenum (MoO42-) absorption and transport were investigated in intact bean ( Phaseolus vulgars L.) Several studies have been made in the past years relating to the mechanisms of absorption and transport of major nutrients and also some micronutrient elements (5, 12). However, information on the mechanisms of micronutrient absorption is still inadequate, and Moore (13) has rightly emphasized the need for a systematic investigation to understand the manner in which the micronutrients, especially boron and molybdenum, are absorbed by plant systems and also the factors which control their absorption and transport. Molybdate absorption and transport have been studied in intact plants and excised roots, and the results are reported here. 
Molybdenum is one of the micronutrient elements essential for plants. Following the early work of Arnon and Stout (1) and Piper (16) , the occurrence of its deficiency has been recorded in many soils and crop plants, and remedial measures like soil, foliar, or seed treatment have been widely advocated (7, 17) .
Several studies have been made in the past years relating to the mechanisms of absorption and transport of major nutrients and also some micronutrient elements (5, 12) . However, information on the mechanisms of micronutrient absorption is still inadequate, and Moore (13) has rightly emphasized the need for a systematic investigation to understand the manner in which the micronutrients, especially boron and molybdenum, are absorbed by plant systems and also the factors which control their absorption and transport. Molybdate absorption and transport have been studied in intact plants and excised roots, and the results are reported here.
MATERIALS AND METHODS
Experiments on the absorption and transport were carried out with bean plants and excised roots or intact seedlings of rice. Beans The absorption and transport of MoO42-in intact rice seedlings are influenced by the nutrient media used for their culture. The absorption is the lowest in the plants grown in CaSO4 while it is higher in those raised in Hoagland solution (Fig. 2) . In contrast, the transport in plants grown in CaSO4 was higher than in those raised in Hoagland solution. The absorption and transport in plants grown in 0.5 and full Hoagland solution did not differ very much.
Studies with excised rice roots show that MoO42-absorption is sensitive to the metabolic inhibitor pCF3 O-CCP (Fig. 3) . Fur- thermore, the presence of Cu2", chloride, and sulfate inhibited the (Fig. 4) . There is also a less marked reduction in the uptake in the presence of Mn2+ and Zn2+. The presence of low concentrations of FeSO4 (0.01 mM) enhanced MoO42-uptake and this enhancement was even greater at high concentrations (0.1 mM). Additional experiments revealed that this enhancement occurred in the presence of 0.1 mm FeSO4 and not FeEDDHA (Table II) . When the roots treated with 0.01 mM FeSO4 were desorbed with high concentrations of ammonium molybdate (0.1 mM) no enhancement of MoO42 absorption was observed. However, FeSO4 increased the uptake and this is also observed when the desorption medium contained molybdate and FeSO4 (0.1 mM).
High concentrations of FeSO4 (0.1 mM) enhanced MoO42 absorption and there was no effect of the presence of FeSO4 or FEEDDHA in the desorption medium.
DISCUSSION
Bukovac and Wittwer (4) investigated the mobility of several nutrient elements by leaf disc removal technique and placed Fe2 , Mn2+, and MoO42-in the partially mobile group. However, others reported that Fe2+ (3) and Mn2+ (10) were absorbed by roots and readily translocated to the shoot. We have examined the mobility of molybdenum as an element in comparison with a freely mobile element, rubidium, and it is not our interest to study the mechanisms of uptake of molybdate which enters the plant as anion. Molybdate transport from the root to shoot was less than that of Rb+, despite the fact their absorption by the roots was nearly the same (Fig. 1) . Molybdate supplied to the primary leaf was translocated to other parts, although most of it was in the stem and root. Differences occurred between MoO42-and Rb+ only in the per cent transport to the trifoliate leaves (Table I ). The absorption and transport of a moderately mobile element Fe2+ were studied earlier (11) , and although the experimental techniques differed, some meaningful comparison could still be made between the mobility of Fe2+ and MoO42. Only 0.06 yimol out of 4.2 ,imol of Fe2' absorbed by bean roots was translocated to shoot, while 0.002 ,umol was transported to other parts out of 0.3 ,umol of Fe2+ absorbed by the primary leaf. In comparison with Fe2+, MoO42-appears to be more mobile.
The patterns of absorption and transport of nutrient elements were much altered by the medium of growth of the plants (9, 10) . Molybdate absorption by rice roots grown in Hoagland solution was greater than in those raised inCaSO4 (Fig. 2) . It is possible that MoO42-absorption in seedlings grown in Hoagland solution relates to the entry into vacuole, on the basis of the argument that cytoplasmic sites get saturated during growth in nutrient medium (9) . However, more precise experiments are needed to confirm this explanation.
The absorption of Mo042 is influenced by the presence of both cations and anions, which are all inhibitory, with the exception of Fe2+ (Fig. 4) 
